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PROBLEM TO BE SOLVED: To solve a problem 
that a concentric circular pattern is observed on a 
semiconductor film when it is irradiated with the 
second harmonic of a YAG laser and, since the 
physical properties of the semiconductor film are 
made uneven, such a semiconductor film has an 



adverse effect on the electric characteristics of a 
TFT when it is employed in the TFT. SOLUTION: A 
concentric circular pattern is formed through 
interference of a light 1 reflected on the surface of a 
semiconductor film, and a light 2 reflected on the 
rear surface of a substrate. Interference takes place 
only when the reflected lights 1 and 2 are 
overlapped. Consequently, the problem can be 
eliminated by irradiating the semiconductor film 
obliquely with laser light. A crystalline semiconductor 
film formed by such a method has uniform physical 
properties and, when a TFT is fabricated using this 
crystalline semiconductor film, its electrical 
characteristics are improved. 




Data supplied from the esp@cenet database — Worldwide 



http://v3.espacenet.com/publicationDetails/biblio?DB=EP0D00&adjacent=true&l... 2009/09/04 



mnmmff (jp) <i2) ^ ^ i|f ff: ^ ^ (a) (ii)#i^aiwiiw#^ 

#1^2002 -289524 
(P2002 - 289524A) 

(^yma «i4^io^ 4 0(2002.10. 4) 



H 0 1 L 21/20 
G 0 2 F 1/1368 
H 0 1 L 21/268 



F I 



H 0 1 L 21/20 
G0 2F 1/1368 

H 0 1 L 21/268 
HOIS 3/00 

H 0 1 L 29/78 6 2 7 G 

mmmiQ ol (±zim mm.\zm 



f-Ya-r(##) 

2H0 9 2 
5F0 52 
' 5F 0 7 2 
^ 5F11 0 



(21)ffi»#^ 


msmi -3g86oo( P2001 -398600} 


(71)fHli9A 


000153878 










(22)mMB 


¥^13^12^ 27 H (2001. 12. 27) 
















l|$li|2000-3gg462(P2000-389462} 






(32)«jfe0 


™2^12^27H (2000. 12.27) 








H* (JP) 















(57) i^m] 

19, mmf^M^w^mmM^m^xTFT^i^m-r^it. 




fearctan{w/(14X D)) 

^arctan(w/(14xD)) 

^arotan(w/(2xD)) 

±(::*3 ft 5. M'^tm-JikX fe -5 fi^^ f - i=> tc Jpif S 

X, StJEU-— i^-'itO)S;S:(43 5 Onmjy±t1-Sri:$r 

66 arctan (w/ ( 1 4 x D) ) 
6fearctan(w/(14XD)) 



;45tSIS«!l«m-SAM-r5i:t®t--AililSrw^. M 
[icil 

(mt, w= (w,+w,) /2) 

A©f6!aWWft:(^Mi-5A*f^ 6 (4. 
[iC2] 

(flL, w= (w,+w,) /2) 
I«3] 



aHWf^f^SAItl- 5 i t o t'- A(ilSr w,, wias+s 

>cti-5AM^ 0 (4, 
[ic4] 

(fib. w= (w,+w,) /2) 

flfJiEV— f^twSfflESMft^l^AWi-Stt^t'- 
-mmmmmMmmAM-r^ t^<D e-Ms^ 
' w,. mmmm<om^^T>tirbt. tuiH^— '/^t^M 

[ic5] 

({HL, w= (w,+Wj) /2) 

'JiRi:---M.(D-^tmmmmMmz.nAMi-z t #©t-- 

[#[6] 

(fiL. w= (w,+w,) /2) 



6fearctan(w/(2xD)) 

im^m 1 1 ] f 3fe&s«±irjg^^tbfc«m 

afearotan(w/(2XD)) 

Ift*3S 1 2 ] If ensi 1 ©1/ ^-f HA^-Jltife 

m^m 1 3 ] i¥^mim±i£.fcit^(D]S:m^)inz u 

6fear<stan(w/(14xD)) 

m^m 1 6 1 u~-^mi:mm±i^mfs.^titc'^mi^ 

AtcSPX flteS^ b-"i.©i|f(taiiijIf$li^lcA*lt-5 
6fearctan(w/(14xD)) 

X IWE ff 5fc©ffllEi#**Silc:AWi- 5 1 1 © 
6fearctan(w/{2xD)) 

IB^tltt'- A(7)fj|Eit^jS#:Siic:AMi-5 1 1 « t--i^^la 

6fearctan(w/(ZXD)) 
Sr«fci-Al+^ e r t J: D tfllE^SfrMo 

1 9 1 m^m 1 3 1 8 ^D^^-f 



({at, w= {w,+Wj) /2) 

lf|5;4SSSIBK.Wft:lcBA«-r5 1 1 ® t--A*iSrw,. 

(fib, w= (w,4-Ws) /2) 

-c- fc o -c . Hfjfa,m^ic t-- i. »Hu is^ii^ft:!! ^mm 

XL, tuEi— ifTtwffllEijiJiMfCiAW-rsttcot;' 
-i^tl^w,. BfjlSStM©«ffi-t:-Klt-t-5ilf]fBi-—- f')t 

m9] 

mi', (w,+wj) /2) 

t--i^<D-gWSSfjlEi|i«f*llI(iSAW-t-5 t^(0\f 

[iclOl 

(mb, w= (w, + wj) /2) 

-AtiSrWj. SfIfaStg©StiJ-eR*t1-5fltEi— -fit 
©-aS/SSmrlE^J^MiicSAM-rs i: t © t-i.i|itr w 

[iCl 1] 

w= (w,+wj) /2) 

[^1 2] 

Mat, w= (w,+w,) /a) 

[0 0 0 1 1 

-5o *fc. HfilB^-iPr="/i'*XS('-g-A/r'#M$n 



[0002] 

[0 0 0 3] ■^iyT.mmt. fig*J;<ltffl$ti-r#fc-g' 

[0 0 0 4] m^%)m^\-i.^< (r>mm.t-h^%x\^ 

(TFT) &?i?fi!i;L. f^?i|x.«. l^AW;y7;^S*S± 
ic. IJ^lEiiffltffiibtHligfflroTFT^rf't^M-rs. 

[0 0 0 5] Sfc. mfm^i\^. indrv-v-u— lf^(75 

[0 0 0 6] #{^. ^tttr-i>,S:fflv>5i:. fr^fe^co 

goi ~y ^ if )t grig 4 Jt^^-eiPX Ufcfi^^ 
A*«ii-f5- TFTSrfflV^5^^aS^^«^'ft 

[0 0 0 7] 



5) *FSBl,fk^sfflv>f,tiTV^5„ aidf-->^ 

H|-CS5 5iv^9fU,^^.*WL. S&iCJi^ix-^u-if^ttt 

[0 0 0 8] :xL^V-rV-^%^mm-^<i^\W}m::^ 
tLT, KrF (jSS2 4 8nm) e C 1 (jS*3 
0 8nm)^Sffl^^e>^^5„ Kr (^'y7•^ 

V) ^Xe (=3f-fe/>') i:V^-ofc:^;^(i#^^lciS«•r'fe 

[0 00 9] ^fc, u—^%m^n^£ 5 V— f 

[0 0 10] gi±©J;9ts 3^^->■v^'-ifJt^fflv^fc 
t\^X\tyy->^='7,V (rit?(4«(c#v^^*t- 

5„ 

[0 0 11] ^^X\ ^^'>-^U—fliZltWi\^X7y=^ 

-Hfr---'i'*j'iSr»m-r5fcfe(c:. Hfj^u-if (Sfs 

[0 0 1 2] -^rr-T:'. ft:^6t)?iiaf*U— IfO 1 o-CfoS 
YAGU-Hf^rffli/^-C, i#^f*:Mlc,B?,|tt/c„ mjiaYA 
G u-if (l|fs»?f Tt^S^^lc J; o r ^ 2 i« t 
fcu— tfjt »S5 3 2 nm) «rJt^^t ± 1? fiaWSic 
*J It 5 X- fo 5 ;^:fc f - i, Jni bfco 4 , 

7 C V DiSfet J; 19 5 5 n m©^^HSS^^?^ 

U— !fr=-^U^fT!ioT#P>*T>fc*^fBK3S«)l(Cl4, 

^ tvfcl^SHS^i^f* * ffl V ^T T F T ^ ftM L T . 

[0 0 13] imm\-%^ n'L-v]^m.(DX.'ofi^wMm^ 

t L< tt^g^S-r5feft«^-ifT=-y^*■ife*5J: 
t/. BuiBi'-1f'r^-/i-;^?i^l?iic^tf¥^f*:gg© 



[0 0 14] 

[0 0 15] [l2-CSI^$;tx5J;5?'^lll4^Hffi«i:|^« 

[0 016] mm^M-tm^smmm mms 

5nm) OS:W^*3j;t>'aiis^^ia3 (A) *Jj;tJ<ia3 

(B) iz^s-t, mmwMiWmmmiti 1 3 im^iL^-f 

7X-ecVD'ffi(^J;i9?fM$tt/c'bro-cfc5„ US J; 
19, YAGU— !fcoB2(t;ii^ (?SS5 3 2 nm) m 

-r55M^}±2 6%-T:-fci9, iiii*(5;3 8%-r-fc5::t 

[0 0 17] ^feKS^^^JSilLfcYAGU-ifroM 
2{SM;J5KSt-e§5ffi (R*fS) {±. «?c£0 3o*5#:^ 

(A) £«xr"v? 
(B) 

(c) 

rtte.©K«sot-c\ i;'»g:itffi^s[s];ii.fi5^^cojisH 

#^^*-t-5miro^^t3j;t;«M2 0^^&fTV\ ^© 
7 3 7StM±l'?FML.fcSiff5 5 nm©#|5fB'BS^M* 

[0 0 18] *-f. ^iro^i^tLT. Sffi^^l^— 
li5^e>coS*|-3tco]^S^^*-r?.*i^^m\ ^Itilro 



v'4 1 \ 1 4ri5KSil,fcMSl ocoPslicMfelc 

i/y 3;^'J'j^/^4 S^rAtt, Sffi:^x-v'4 IS^PjWK 
W^fe^^ 2f^#:lg*iB/5^P.OSIt3t4 5 t-F?/SL?iv^J; 

^tz. Sffi^T^— ^4 1 iS^l QtmL^i^^ctxm 
iSS^i:, SS;^-r-i?4 1 tSKi o©^(c:^fct 
y =. 4 3 %|g11-r5 r i: -C-jgr i 

i^y aV•^'a/^4 3ro^^CV^4^li-e|^1t(75* 

[0019] ButB^ 1 <7>»^©,te^©-f!l*El 5 
-fo 135 (A) eSffiSr»S:^r-v>*>f>4 cmKLfc 

>'>^''^^^fi L7^=^l/^ i t (' if'r ="/W^tf ?iofc 
ttWt£>tLfc|gal®a^II4-^?:L.T*3'9. 115 (B) 

[oo2o]ftv^T, B2cosii^i;UT, mm<Dmmt^ 

<^5*l^lrov^T. la6^fflV^-Clii0Ji-5o S^SlOSrA 
Wit6 4lc*j-Lffl(t5c:i:-e, S««ffi;i>biOSIt3t6 
6i:. i|4i^Mi(75^ffi*^b©SM7t6 5 

■r-v?4 l±(^^a4 2^aZ:T. ^CD±\cmmi 0 
T^^ttSrt-e, ttffilO^Mltfco -tLT, Sa4 2 

[00 2 1] ^2 (7^mm<DW^im i i-'t^-To 0 7 

(A) JiSmm. 10mm. 1 5 mmW^iftSrlSit-C, 
-CSSD, 117 (B) tt^wm^HTfeSo 117 J; 13, S 
m«§)h-. 1 OmnK^rfJf ll'iL>R«^ti55?g 

[0 0 2 2] tfc, ^*f$)]icO3lffi;0^b©KW3tt. ^ 
^MI fc StMW^ffi ©MWife i: ©T?$toV >T!1I 8 

:^ge,-CAMUfcV— tP)¥;8 4tt, ttflE 

AGl/-if©^2filiS (SS5 3 2 nm) (C>Pj-r5# 

i^'mm^om^^-k 4 . K«©®i)f 1 . 5 1 -t- 

36B 8 6 i: i: , 



5o (1) ^K&.y\^fr^'tmmfmmi:V^A-ti>, 

n = 4 

d = 5 5 [nm] 
A. = 5 3 2 [nm] 



=mX 5 3 2/4 4 0 

i'iSo (2) ^J;i9. 

7tA8 5 tSW-TfeB 



' (2X4X55) 

(2) 

[0 0 2 3] ^jh'D'mmw^ioi.xm^iSii^h. m-m 

Wf^^n^^t\zf£^, mi 0(«^6 4 CC-CS^fW 

i^iDfi^isii^co 1 7 3 7-^ y ^m^mm^^m'^Ltz^ 

:^Sr^LTV^?)o HlO (A) [tm^\z.^-^-\ii\-^^ 01 
0 (B) tt^ittl('y*-|*l&ifet). mim-i.m.^^9rsLx\-^ 

e> !i V >SS CO fo 5 , 

— tF)t»T#lc J; SSrs tift© if h-o^^ 

W«i*fflV^-C. TFT^f1sM-rtLtt\ ^©'l:Mi^#t± 

[0 0 2 5] *?§lHic*;v^-cffl^^5^— 

/te S i 5 1- if jfe SrApx L-c*5 < :i i &«»-r 



mm) ( 1 ) 

^-<i' hitiil 0U± (»SL< (41 0 0-1 0 00 

0) (oh(Dm-r. 

[0 0 2 6] Hft:^— tfi4-KWlC^btlTV>?.t(0^ 
fflV^§ri^^iS-ets YAGU— If (ii^fiNd : YAG 
V—if^Jg-T) . Nd tYLFU— tf. Nd : YVO, 
i^-if, Nd : YA 1 OjU-if, /Hf-u— !f, T u 
^if^-K^^ Ku—if, Ti : if7ri'rv'-if, ;«f7 
^u— if'i^:'^fflv^5^.t/!i5X'%5o r^t-u^^ 

h ffj: j^/nVIx X /V df^ - -eil j4 /j; Y V O ^ U - if ^ Y A 
Gi/-- !f;6S*f*LV\ Sfc. ^ai-— if i: L-C, --y 
A;* if. S^Mu-if, ^^Mu-if;6S^ 

If ibii.5„ 

[0 0 2 7] fit. Stg<7)KB*^?.coRM7t;6Si|ilEf*:SI 
e5SfiT')i<r(4!^ce.i^iV\ 03 (B) {Cliffs 5nm 

<r>mB^mm<o&mz-^-tmT^^km\^fz. 113 

(B) JSJ|C5 5riinO^N^BffS*)K^Si§-r5tC 

«3 5 0nmiJi± (^f t L < (4 4 0 0 n miil±) OjSfi: 

(oP!mm'&\i.f£< . m.mtinxf£<. mk.imm^^i' 
•v=u7A (s iGe) ^Mi}£(oi¥^wm'^m-r^it 
'^m^mw.mkmm\.xh&^\ ^^Mi^siii-sas 
^-mwm<r)mm. mw-^\^x.'^xmiZ(Dx. m 

[0 0 2 8] 1?iJx.(4\ YAG U-if^fflV^^ifD-efctV 
(4\ Y AG l--if ©S^tsiS (m' 1 ftHS) « 1 0 6 4 n 
mi^fi*^5ftV^ro-r^ ^21^11)^ (Sfi5 3 2 nm) & 

S^H^liio-r. «2ffilSJS, m3ffi|iiStfcJ4»4 

«£^-1f=Sr3tMi:i-5W-if3tj lcf±^ i ffiMfdlft? 
[0 0 2 9] YAG^-ifT'a<fflV^P>tu5Q;^ 
HU'-if*«§|roQ«tr+f5-fg;< LT*3V^fctl^^^!)^?3, 
^5ffi<t.il^^t/NVVXV'-ifS:ffi;^j-t-S*fe-Cfo5„ m 

[0 0 3 0] *l|Pj!r-fflv^5gf$w— !f|i. K^Wtcfi 

=.>':f=-:^ h*^nidrv-7V-if(Ci;t-<T#^SC{gV>7c 



[0 0 3 1] *fc. W.ltf*:^ UTS^li^riH/^S^ 
3 5 0 n mii)l±C0)Kfi:Sr*-r5 V—if 3l£T'&tttf. 

^W^^m-tSfcfet, Kr F3i^v'-7U— y', ArU 

[0 0 3 2] c(Di5i-. *:i§B;!?riiffli-ntt\ mtm 
-r 5 * © ix— if r 5 i ^Wtg i: 

«if^#i4*5 J: mi Mtt^ 1 16] ± L# 5 „ 
[0 0 3 3] 

[0 0 3 4] f 7fe(4. ¥*f*Ii («)iMf« t-" 
)IS:KlKi|i5iMftt2 5-8 0 nmnm^X-m^^^X^^ 

;tfy;^SS©)5$D (o. 7tnra) lat-^xtm 

its A*f3fetKWJtt>is. ^^fr)«±-r-^<3SMi-5 
[0 0 3 5] lil'L^nm#®^t'Sv^^frSriai;5^e>S;{:: 

DXtanefew/2 (3) 
.-.e^a r c t an (w/ (2XD) ) (3) ' 
flU. w= (w, + wp /2 

5feS*#tt. D=0. 7 [mm] . tane = 5/12 
6, w^=Wj=w=0. 4 [mm] <k UT«-»i-2> , 
0. 7X5/126 = 0. 4/x (xttm) 



■•■ X ^ 1 4 . 4 

DX t a n e Sw/1 4 (4) 

.-. eSa r c t a n (w/ (1 4XD) ) (4) ' 

[0 0 3 6] ;i«^^#tr«fc-t-^lSe-cu— fJt^AW 

-t^^f*:)jf ©li^ii^bt^^^JIg-Cvl^i- W— If r = 

w-m^jim-r^ c i: ^js-et c roteijS¥*f««rffl 

<t^=t6„ $bt-. r.©J; 5*TFT^ffli/^-r¥W*SS 
[0 0 3 7] 

[^jfE^ij] mmm i ] *?gp^ro*ii«iiov>Tia 1 1 

*Jj;tJ«iai3 (A) ^S:fflv^Ttii?^i-5„ 
[0 0 3 8] SffiiU-C. 3-=i^:/ao#7 0 

5 9 5!f7;^-^# 1 7 3 7:^7;^fetncf^«$^l5/<y 

ib\ »*S3 0 0 t UTtt, ^J^Kte^v-y 

-ett. 1 2 6mm^^. 0. 7 mm© =2 y i^~f±M 
1 7 3 7;#-7 7sStfi&fflSLfc„ 

[0 0 3 9] ^t>T% iifis 0 o±i,mimmm. m'c 
mmmi^ fc itmtmitmmmfj: i£(ommmi!>^ e> s this 

^3 0 1 t:WM-r^. *^ffi^Jr"f4T«R3 0 1 i: LT 
SirUrtt. 7'7X■vCVD^§rfflV^, SiH^. N 

H3. ■Bux3iip^KmiJ:^i:\.xjm^f\.zmimim 

mm 301aSrl0~200mn 4 L<tt50~10 
Onrn) ?FJfijci-5„ liJ¥ 5 0 n mW^fb^ 

^bS^Jii 3 0 1 a (ll^fett S i = 3 2 %. 0=27%. 
N=2 4%. H=17%) &JfMLfc„ i^kV^T^ TMI 
3 0 1©-J1@ i: LT(4, 7°9XVcVD?iSrfflV^, S 

S^fll3 01b&50'-'200nm (»4 U < il 1 0 0 
~1 5 Onm) ©JS^tfflBfl^fig-rS^ *^IS0ijTtt. SI 

Jf 1 0 0 nm©^^t:a{t;^*Ji4 0 1 b (ffi^atbs i = 

3 2%, 0=59%, N=7%s H=2%) ^Ji^figt 



[ 0. 0 4 0 ] xfev^T. mm±\^'=^mm^ 302 sr?fM-r 

<2i:^C0JJi^ LPCVD?£, tfcttT'^X 

vCVDt^^) i;ij;'9, 2 0~2 0 0 nm. $f*L<(± 
2 5~8 0nm (ft^Wl-ft 3 0~ 6 0 nm) ©Jfl^T* 

3t^*fcf±S^<>-'/l'-r=r>A (S iGe) ^^JiiffJg 
[0 0 4 1] :*:^i6S^J-C-tt, 

[0 0 4 2] ^^l/^T. i#?»f*:M©lt^<k*^T!^£?'. '=^m 

nfi-oxh^w I'-^w^mca. ^mmmm^x 

[0 0 4 3] i^—fT'-ji-mizx^'ii^iBim. 

SL<. 400-500 °C-C-a*#llSv(- 1 n#FBlfMgl* 
LX, -t^-tSTk^ltrS a t o m%IilTi^ LT*3 < t 

r.n!cJ;i9. lliwftu— i^''14^5^L<r&i±-f 5„ 
[0 0 4 4] rr-c, 7t^^fco^^-clll 1 1 ^fflv^TSi 
m-tz. u-f-BSI^Z 0 1 J: Ur. ::/cffi;^©ig^^^ 
*fcf4.'</I^;^^MroH#:W-if (YAGW-IJ', YVO 
YLFW-if, YAlOjU— if, ^Hf-V- 
f-\ TU-^f-y Ky-^* KU-if, Ti :f-7T'l'rU'- 

<i:>-)i7.V—f (K r F:^^!^-^-^— A r W— tF. K 

r U— tf\ CO^U—tf-^) ^^SV— f-' ('^D'^i'.* 

^fflV^T^,^V^ -tLT. fifliEl— if"ISS#s2 0 1 A^P, 

1) i^Ky */v-v>'X2 0 5 i:, ^— f7t^,W<«7t-r5 
fc ft cO«:l SEgfco ~> y y F y * /n^ >- X 2 0 6 i: ffl 
V ^ 5. ^m.MMm<o y >- K y >-XSrffl I, ^ 5 1 , 



(D f- AIM i: , ^tg©«SA^ f> f- i: ^ 
i:;J;5i, :i^,iEil:i5 5 o Ommej^iWv-y > Ky 

[0 0 4 5] v^y v-Ky^/wu-vxa 0 6(^^Bui-tt, 
7 - 2 0 7 %^tt. f 3t<^iltf:^i6]^^«-e 

5::t;6Sffl5i55„ 9-2 o 7ro^S{;iJ; ?), i^y 
>'Fy*/uu>'X2 0 6©^lSt>^Si-5i> 1«E(C 

[0 0 4 6] ,||*ttt--A^ii£^f*;)gtf|SMf 5 
5 0-9 8%^: UTfSIf tTfe^i/^U, S^a^*3-&-fi- 

[0 04 7] 3lS*fi#iJ-C?(±, U— flg^Sli: L-C YAG 
U— ^^?|?3fe**i^2 0 2(:iJ;?)»2i«iM 
{^^^U 3t^^SrfflV^T*$l 3 0mm, tiO. 4m 

S^,^.Sg|t©->y Ky */H/>-X2 0 6 ^fflV^TV^5 
wtA^b. w, = w^=w=0. 4 [mm] t L-CJ;V\ 
*lliW^-t:-coBB,lt*#* (4) itt^^-CttfeSi:. 

0. 7Xtan5 = 0. 0612 

Xh'O. ^Jffl!±, 

0. 4/8 = 0. 0500 

Xh^i)^h. (4) iS:l:?ifcU-C*3i3. fr^-zi- 
fr J; ^ x%h^z.^im'K^mwm\^{m-b?^WMimm 

ofim^n^mim-km^^xTVT^^mt^t. 

[0 04 8] mmm 2 1 1 1 am 

!^^5*)if!i^C10V^Till 2^fflV^TIftB^■t^5o 

[0 04 9] mmiixu^mwmitmmm 1 ufczj^o 

J; IN'ISS^Si mm 5 5 nm) ^Ji^^feUfco 
[0 0 5 0] ri-e. 7t!¥^^::-ov^-clll 2Srfflv>Ttii 
iM-rSo Hi 2-e^■t3t^?^B^ Hi i-e^Lfc7t^£^. 

0 7(41— if'3t(C*fL-4 5it(C@)£U 
[0 0 5 1] **ft0ij-e[l, ^-^mUmt LTY AG 



t^lib, Jfei^^&ffll/^-rS:^ 1 3 0mm. 0 . 4m 

SS(c*)-LTSa:*-[tl;6^&l OJg-f t L-Cif.ML 

V^5r.tii^e., Wj=w,=w=0. 4 [mm] t UTJ; 
V\ *^S^Jr-roMMIfe#^ (4) Sfc^TfifeSi:, 

0. 7XtanlO = 0. 1234 

0. 4/8 = 0. 0 5 0 0 

X'hZi^lt,. (4) it^^fcLTS3«5. i^-iFT^-zU- 

9 'iife-Hl,«¥5Ifls:||i^ffl V ^T T F T ^^IsM-f 5 i: , ^ « 
mM S^^t tt as © t ti 5 o 
[0 0 5 2] mmi 3 ] *^»j-eiir c5' x ^- 7'-? h 
y ^';=^s^H«^tM*■?i5ii-^v^Tlll 3-112 i^fflv^-c 

[0 0 5 31 *■f^ **S1?lJTil=i-=^V^^|±©# 7 0 
5 9;<f7;^J^# 1 7 3 7;<f7;^:^e^(cf^^$ix2)/-<y 

soot LTfi, ^^^ffi^i^y ='>-SS. i^jgStS* 
[0 0 5 4] £tK3 0 o±(c^jtaS-II. gft 

lis 0 1 ^mf&i-^. ~4^mmm-<:itrmi^3 0 1 1 u-c 

*fll3 0 la^l0~200nni (^if * L < (4 5 0 ~ 1 0 
Onm) *^ffi«ajT'}4. Ij^)l5 0 nmO®g{(i^ 

<fc;^*K3 0 1 a (iiafifeJtS i = 3 2%, 0= 2 7%. 

N=2 4%. H=17%) *JI5fi!cLfc„ T« 
3 0 1 (??=;! a i: UTtt, ■7°9X•v'CVDfeSrfflv^, s 
iH^. Rrfr^pi:Rlt^:ff7.tLxmm^ii^mitmit 

S^^3 01bSr50~200nm (^?* L < (i 1 0 0 

-15 Onm) ©/IStaSffM-rSo *IIKi?!lr'». m 

ji 1 0 0 nm(Dmitmtmmm4 0 1 b mi&itS i = 

3 2%. 0=5 9%. N=7%. H=2%) ^Ml$.L 

[0 0 5 5] Ifcl^-C, T±ffiil±t¥jif*:|g3 0 2 
-r5„ ifi^Ml3 0 2{l. #Hl,S«ig4rWi-S¥»f*:ai 
^{/^^(Dmk LPCVD?£. sfctiy^ 

X-rCVDfe^) {::J;i9. 25~20 0nm, ff*L< 
(i2 5~8 0nm 3 0~6 0 nm) 



ii3^*4fc^41l*y/^■7-^'i>, (S iGe) ^^T'ii'-t? 

5 5 nm©#N^BKa^M^figIiLfc„ 
[0 0 5 6] Sl/^-C. *^»f*:8i©feljk?:fT?i5„ 

(YAGl^— 1f\ YVO^I/— tf\ YLFU— if, YA 

1 OjV— y\ /i^f-u— y-\ ru^f-yKy-f ku- 

■If. Ti : f-^r-f r U— y-\ ;if7:^U— if^) . Ut. 
f * e^M ^--y-' 4r 1- 5 if jfe Sr)tf;?S 

1 1 1?* Lfc i/-if r J; ^ i^mWW:<o'iMia 

v\ 0^«SJi55fei^*^{cJ;i9»2fl;BSjS(v:^PLfcu-if 

%'^ih\^i:^m^^-M-ci:iQx\^x^mw-m\m 

Aroa^a-^i:?-*^ y y^) ^ 5 0 ~ 9 8 % 

L-CRgWL-C'b^V^*^ f'^fttirojytti-^v-if JtW 

)i^i5§Siaco^-ifSrfflVN5^^ 

icfl, 0 . 0 1-10 OMW/ c m' 

as * L < tt 0 . 1-10 MW/ c m') ;iiS£,g-t:' 
fc5„ ^L-C. 0. 5 - 2 0 0 0 c m/ s fSg CD^^-e 
I— if L-TtSx=j-W t X 7^- v?Srf j/j^ LTPSS-l-r 5 

[0 0 5 7] Z.(D^^\Z.LX'i^hMc^^W^mW-m^ 
mmoi&m^^<i'~=^>'i^LX. ^^#:H4 0 2~4 0 

402-406 Sr^fig Lfco 
[0 0 5 8] iti«#:l4 0 2~4 0 6&?l?figbfctg, T 

F TO v^f[^srflJ^5i|l-r5/tto(c«^^^^IG't/:s* 

[0 0 5 9] '^\^^X\ il^mi¥S4 02-406 &S 5 

" vimm4 0 7 ^mf&.-rzo HmfM4 o ? w^- 

7XVcvD?i*fc!lx/•^-;'^'?i^ffl^^. m^%:4 o- 

1 5 0 nmfc LTS*lr-tfc-«li-T:-Jg|*-r5„ *;^Jt 
mxn. 7°7XVCVDfe(Cj; 19 1 1 0nm©Jf:$-C^ 

imitmmm (ajstbs i = a 2%. 0=59%, n= 

7%, H=2%) T'ffMbfco ^)*>?>^. ^"-i-ifirm 

[0 0 6 0] mim»m^m\>^^^^iat. 7-9 



XVCVDfe-CTEOS (Tetraethyl Orthosilicate) 
tO^t^m^U Sf&JEE;^ 4 0 Pa. K fifiJt 3 0 0- 
4 0 Ot;i: L. ffiJl^ (1 3. 5 6 MHz) ^tl^&O. 
5~0. SWcm-VmM^-^XlBm-tii'tt^-V^Zo 

[0 0 6 ^]ftv^-e. His (b) t'^-tJ;?!;:. 

Mfe»4 0 7±i;i||fJi:2 0~ 1 0 0 nmWB 1 ©^^g 
Ii4 0 8i. liJ?l 0 0~4 0 0ntnO»2©js:Si4 
0 9 t t:giifl^fi!ci-5o *^»JT'(1, llJSa 0 n m© 
TaN)lI;?)^Pj4^5mi©5»l:Jli4 0 8 <b. )iiJ¥ 3 7 0 n 
m©WII^^P>?i5m2®^S)ii4 0 9^lilijrMLfc„ 

tDflilii6 7s"ft^'>'i^;^X>' (WF,) ^fflV^5l|«iCV 
WWcffiK^tt 2 0 Q c m£iT(^-tS i i: ^Sg* L 

mmx-n.. siwrow (ms9 9. 9999%) 

¥y v^m^^±:^s^<yfmx\ ^ !b\^m%mc%im'¥*^ 

[0 0 6 2] m 1 «^«;)]i4 0 s 

«rTaN. M2C0^SJi4 0 9^Wi:Ufc*S, i|#(C|5g^ 
$*l-f> VN-ftt.t.Ta. W, Ti, Mo. AK Cu, 
Cr. Nd*^P>^(lixfc7C*s *fcfiWIB7C*^±^^3- 

i:-ts^^«-»«u< mt-hmpsmxwM\^xhi^y\ 

liitc■(•t^S4^5iii*^^:Klrfflv^•r%J;v^ AgP 

9)v (Ta) ^fji^^L. Baco^mjiSrwi^i-rsm 
^iro^mis^sft^i^i^ (TiN) mxw^ 

nm^m\:.9V9iV (XaN) lit-Jf^pjcL., m20?*li 

^/l- (TaN) SlT^JsgL, ^2©ji-«;li^CuiIi:-r 

[0 0 6 3] IkfC. 7:t hU yiy"7 7-i'?i;&fflV>-CU>* 
;^ h!4^t>^e5v;^^' 4 1 0~4 1 S^JgfiSL. 

Ba«I^JI?fife-rSfcfeCOm 1 corn y 5^>-^-^i|tfl':£ 5 o 

IS 1 (^oc y g^i^^^-^a-efim 1 St/m 2 ry^i^^^^ 
I C P (Inductively Coupled Plasma : ^^^-g-SS 



5:25:10 (seem) tb. lPa®EE;^-Cr>^'/w 
^WSSl;i5 0 0W6ORF (l3.56MHz) mti%:^X\.X 

rm^^* (ft) «roi CP^fflV>fcK7'C::c^f-;^^^ 
^{i (Model E 6 4 5 -□ I C P) &fflV^fc:„ 
(^S;^7'-i>) iCtilSOWWRF (13.56MHz) 

- 1 rooi y 5- J; 19 WK^ri^ yf^v-i:^ UT 

[0 0 6 4] U;/;^ H/i^fjTiS-v^i? 4 1 0~ 

4 1 5Sr^*-&-f(cm2©::i->^>'i''#:#tiggx.. 

Stittt&SOiSO (seem) i 1 PaOi±;t/T'=! 

-r/t-^yromHi-s 0 ow©RF (is.sgmhz) m:^^iSA 
Lr7°7X-vt:±fifeL.Tf] 3 0|i>fSiScOa: .yf-v^-^^f 
ofco SfiffilJ (ftS^^X-v?) (::tj2 0W©RF (13.56 
MHz) m;^lrSAL, SlW^iCtfto^B/Mr^mE^ 
m-tSo CF.iC l,^jii^tfcm2(?Daiyf-:/i?'* 
#-e(±Wli.atJ«T a i: t5 Pisa 1-31 y >' i/ ^ n 
5o 'teds. y-h*S«±i::^ffi^^1-ct'fe<3i-;/^ 
:/^t5fcfe(^(±. 1 0-2 0%ag«*l#■e:^y5^>' 
^'WB^*ti*P^■ti•5ia^^ 

[0 0 6 5] ±|B^1 03:.5>9^y^^^aT-(±, VJ'T^V 
75^ ?3 /j: 5 -V X ©m^ii Lfc t © t -f 5 r t J; t5 , 
SWiIir-Mo-r 5^<-r r xmJ±©S!)mi- J; *5 m i roif m 

7^-/-;-g|5©:^it(il 5-4 5° ir^ttSo :^5UT, » 

1 y ^- y ^'■^sic J; ^ 1 t » 2 (om-nm 

A^p5fig5^10J]^#t©¥«l4 1 7-4 2 2 (^loo* 
l;^417a~422a 2 £0^11^4 1 7 b~4 2 

2 b ) ^Jl?fiK-t-5„ 4 1 6 H^- h»«-Cfc 19 , ^ 1 

<Dmitk(Dmm.m 4 17-42 2-ra*5n'iv^ffl«tt2 0 

-5 OnmSa^S/g^y<r^ix»< Jiofc«ASJI^fig^H 

[0 0 6 6] ^UT. I'v?;'^ h!6^ib/i5^:^^'^|*5fe* 
■f[r:mi(DK-h->-^^*aaSrffv\ I' nS^Sr^ 

•^•rS^MtlTEfl^iSiDl-So (014 (A)) K-f 

^^■■^ffitt-l" ^^i^ K-7°fe. ^ b < a-f ;t >ffiAf*T'ff 
f£^lt^v\ -i-tv K-7°?i©^#(4 K-XMSr 1 X 1 
0*'— 5 X 1 o'Vc m'i: iPjiUffi^e 0 — 10 
0 k e y i X^Xfifl 5 „ ^%mmx\l K-XlrSr 1 . 5 
X 1 o' Vcm'i APjimffiSrS 0 k e Vt LTtT 

nSiSrl^^-r5^«t)5n*i:LTl Sij^lrg-rs 
7C*, mmi\z.\i^)v (?) *fc{lSt* (As) 4riH/^ 

:icti4y>- (p) $rfflv^fc„ c©^^, mmm 

4 1 7-4 2 l/5Sna^W#-t-5=fM!|^7C*(->Ft-r5^ 
gatt-g-fi^ic||l©i^^^^M«I«3 0 
6-310 ^3?i?Bic^H5o % 1 ©SiiS^Mtl^ii 3 0 
6-3 1 OlCtil X 1 o'°~l X 1 o"/cm'©iS* 



[0 0 6 7] <J)ci^-T:\ u^J::^hi^lb>f£^-^::^^^B*t 

>)|l2ro^«g4 2 8b~4 3 3 b«rfl^^-r5o 
®l(^^^)i4 1 7 a~4 2 2 a(i, (^t^ir:JlS'^^^ 

[0 0 6 8) i!*CV^T\ Wv';^ hd^t.TiS-rT.^'ir^** 

-ft, 1114 (B) ('^F-rJ;5(-, ^2© K-t:°^:i''*a 

-XM^Tff 70~120ke VCDm^^)}mMI± 

(4F-;^~»^1. SXlo'Vcm'tL, APiimESr 
9 0 k e V i LTfT?'£o fc„ H 2 © K- fc:° V ^-^Sfif? 
■2©Jl^t>i©!ia:l4 2 8~4 3 3^-7X^ i: LTfflVV 
»2©i»«ii4 2 8 b~4 3 3 b ©T*-iCj31tS4^2Sft: 

ti^i«4 2 3 a~4 2 7 a J;tJ?iSjgft^MfelSB«4 2 
3 b~4 2 7 btm^iiV?>, 

[0 0 6 91 iJlV^T\ l^v';^ h;6>?>;te5-=!';^^'4r^*U 
fc^s iffctcUi?;^ hy!)»t.'i?.-^;^^'4 3 4 a*3j;U!4 

3 4bSrffMUT. 014 (c) 5 ^3© 

iU'C l2i:lrfflv^, ;<f;^gt4tt^5 0:10 (sec 
m) t Lv 1. 3 P a ©IEE;f;-e^-f /I'MwWIli- 5 0 0 
WORF (13. 5 6 MHz) l|:;^SriS:A LT7°7X-7 

^ik^L. ,ft3 0#©^yf->i''^il&tT''^9. mm% 

{WPcT^'T — 'y) (CillOWWRF (13. 5 6MH 

z) a^^SAL, ^Si^fc:tt:t©ga/Wr;=^ll/ES: 

'O. p5^-V^-/W^TFT*5j;p<iIi*t|50TFT (B^T 
FT) ©TaN)gSr:^y^yi/LT, ^3©?104^©^m 
J14 3 5~4 3 8 4rfl0fiici-5„ 
[0 0 7 0] ifeV^-C, U'v?;=5. h*>P>?i5-r;^^'^^5feU 
fc^, » 2 ©?i?4^©^«l 4 2 8 , 4 3 Ot5j;tJ?^2© 
P/S^<DmnM 435-438 *-=r;^^'i: UrfflV^. -y- 

vimmA 1 6 ^3!Ke<j(cr*sLx&itg4 39-44 
4 ^ffM-rso (HI 5 (A) ) 
[0 0 7 1 ] <^v^-e. mt-iz-u'yy- vt-^hfi^^-^T^^ A 

45a~445c &Mfi)cUTB3© F- tfi^^'Mli^tT 
fib. i®m3©K"t:°^^''Ma(-J:^)> p^-t^vl-ii 

TFT ©ffi'tts hfi^ ^mw-m \mm-m'm. i a^*© 

4 6. 4 4 7 Srff0;?!<;f5» ^ 2 ©5i*Ji 4 3 5 a , 4 3 

Ji^fiic-t-S., :*:|l*0llr'(l. ^^»«S^4 4 6. 4 4 7(1 
(B,H,) i^y Y—fm-^T&m- 



5o (1115 (B) ) -©^3© K"t°>-i'-Ma©ISl:: 
(i. n 5^ 1- ^^/i-Sl TFT SrffM-r 5 (1 u v'^ h- 

4 4 5 a-4 4 5 cTStJtbTV^Se M 

1 © K- 1° >- ^^:^as. tj^m 2 © K- 1" ^''^aa J; o 

X. ^aft«4 4 6, 44 7 lCfi-ttl*'tl,^7'<e2,jiJS 

f>pa^w-4i-s^if«eife7cS©iS«^2x 1 o'°-2x 

J:!5, p^-r^/wMTFT©y-;^M«*3J:U«KW>' 

mx\±. p ^ ■¥ ^^/I'il! T F T ©?5ttl t S iii**l© 

[0 0 7 2] iil,±*lr©lS-r\ ^ixm©^ji2f-l*:l(c 
[0 0 7 3] Wi^^ h/5^e>7i?>-vy^^' 4 4 5 a 

-4 4 5 c ^^*i.Tmi©iiFf3s;fem)]i4 6 i^jffiK-r 

Z.(0%\nmWyimMA 6 1 t UTIl, T'^X-^C 
VDife*fc(4X/'N"s/^'}fe&fflV^, )1$;*10 0~2 0 0 

tt, y^yX-rCVDSfeClJ:?)^]?! 5 0nm.©iS{t;^{t: 
S^)giSr?i?fi)cUfc„ %*,5A.s Ml©lPBlif6&)ii4 6 1 

[0 0 7 4] i!>CV^-C\ 01 5 (C) iOTt-tiJir, *Of!i 
^la^tT/^oT. ii^j»#:l©^4fBtt©IiI«. ^ixm© 

m£iT, »4b<(10. 1 p pmii!,T©^*#ll«l4^-e 
4 0 0 - 7 0 0 °C. 5 0 0-5 5 0 °C-C'ff 7i 
xH"J;<. *3lJfe1?J-T:-H5 5 0*'C, 4 BtRHWfi^&at'ffi 

^4•^b^aasr^Tofco /i:jb\ iiAr--Mi©ftiiic, u— r 

r:::i-.'I^jfe, ;fc(l7 f Kf— vyUT=-/V)* (RT 

[0 0 7 5] fi^. mM^<r)n\^==-v'ri^ft)ik^^h 

Stl^. ^JS7E«A5iSjgftcoy y?r-g-tf^«tfM«4 2 3 
a. 425a, 426a, 446a, 447a ^;g||-ffc 

^•¥^^/l-ffM^l|!c^^i-5 T F Ti4sf-7mflfEto5T^S 

10 0 7 6] mi ©giig^Bf SrffM-rsiifrt^p 

('ilv>#^t;il4, 2^*W!l© J; 5 l^SEi®^Srf*»-t5fc 



[0 0 7 7] 3-1 0 0%©7K*&-ttf#ffl^ 

^-!:\ 3 0 0~5 5 0°C-ei~l 2B#rBl©^*a.a^fT 

*i^&*^3%©^tfS*#H^^'-e4 1 ox:, immo 
[0 0 7 8] *fc, mmtM^mt lx f r--yp-^ 

l:fctt/Vw;^|gSgl«Sll*:w-i/ (YAGU-if^) , 
[0 0 7 9] <!fcl/^■r\ |g 1 OJiK«&li4 6 1 ±l::«« 

mmmwrntcmmmmmum-h^^m 2 ©imj6 

«4 6 2 ^Jffig-rSo *:||Ji^JT-fi, Jiff: 1 . 6 M m 

or i!' y /ntfflgi^SrffM vftr\ ^^n^ 1 0 ~ 1 0 0 0 

CP, ^if*L<i44 0~2 0 0 c pOt>c9SrfflV^, ^® 
[0 0 8 0] ^SSW^ESCf::*, ^ffi 

§I5C0?gjSf±, TFT «?T?i5fe t III C 7 h 7, -CiTfj; 5 

:r:t7)s-x?-t5fc*, x@i;«ii*D?i< JFMi-5ci:;5s-e 
[0 0 8 1] m2i7)Ji^i!Sffl!K4 6 2i:LTS® 

f\ mtit^mii^'&z^t\cx^x&&&i:mM^^t 

[0 0 8 2] -^LT. ,|g»j|llE-§5 0 6(Cfc■V^-C. =S-^« 
!fe^i«i:^ti.m«tifr?)i-glt-r5ia»4 6 3-4 6 7 
^JfM-rSo rtl?>©iaif.lil. JiJSSOnmCOT 

i Hi, flIffS 0 0 nm«-g-:&II (A 1 tT i i: co-g-:^ 

t<omBm^y<-^'-^yi^vxwmir6. 

[0 0 8 3] Sfc. M^^liS 0 7(C*3V^T^i. H^BIl 
4 7 0, ^-hSM4: 6 9 , mm9M4 6 8 ^rJI^^I" 

mi6) znmf^mm 4 6 8 \z.j:^y-- :^sm 

(4 4 3bi:4 4 9rogil) (±, iiI«TFTi:Bm6<]/£ 



H*«ffi4 7 0(4, SSITFT© Kl--'l'>'^ti4 4 2 t 

/6S?l?)*$tl-5« *3t, Il|gmffi4 7 0 t L-Ctt, A 1 * 

[0 0 8 4] £Jl±ro^(CL-r, nf-^;^;/WMTFT5 0 
1 i p'^^-V^^'VVMTFTS 0 2AiC>?'i5CMOS|lIS&, 
^0?n9=--t^V>MTFT5 0 3 SrW-f-5iBil)lHlS& 5 0 6 
iS^TFT5 0 4, ftjt^iS 0 5 t^^t^m^ 
UBO 7Srp]-Sts±f-?FM1-6r taST'tS,. r 5 U 

[0 0 8 5] mWl^^S 0 6ronf--t:t^/HSTFT5 0 

1 (if-^-t/u-ffM^sis!c4 2 3 c, bmtI©-g|5Sr« 
^-r5^i»^«i4 2 8 a tmfj:^j&mM^mmmm 

4 2 3b (GOLD^gJsS) , i: y-X|gi|gS /tfi K U-l' 

>mi$it Lxmm'^mmii^tmmm4 2 3 a 

TV^S„ rronf--r-t>/WMTFT 5 0 1 i:«ffi4 6 6T? 
S^Ur CMO smUSSrJl^^-rS p f^^4;/VMT F T 5 
0 2 tfi^^i-^/Ufl^fiiSffl:® 4 4 6 d , ^~ 

^^:Ji^^$^^5?PM!tlffl^4 4 6b, 4 4 6 c, y-;^ffl 

4 4 6 a Sr^LTV^So Sfc, n J^/^S!T F T 5 0 

3 (ittf-^;t^;VJ1^figM«4 2 5 c, y- h®ffiO-g|5$r 

»3smJi4 3 0 a trnfi^imw^-immM 

i|«4 2 5 b (GOLD^«) , ty~:^mi$.iifc^±Vi- 

4 ymmt vxmm-t^^mi^r^^immm4 2 5 a sr* 

[0 0 8 6] iIi^g|5<75®^TFT 5 0 4t;:itt5^-ir^-/l'Jg 
^ffl«4 2 6 c, y- h«ffi»^«J(CJFMStl5M« 
^^;fe«S4 2 6 b (LDD1>M«) i:y-^^i5!c*fctt 
KU"f y^«i L-C^t|-r5fii)i^^««/«4 2 6 a 

■t«^g-rS¥*ft:« 447a, 447b Citt, ^^^^^^ 
P§tf«r^^#-r5^M!|^7c*;i5«i5!)P$m:v^5, ^W^M. 

5 0 5 «g»4 4 4 mmi^t UT, (4 3 8 
at4 3 8 bC0ai) i, iti»ft:Ji4 4 7 a~44 7 c 

[0 0 8 7] * fc, 7^*fMJroB*tllittt, -7 ^' 

^y:^';^&fflv^5r.<t/£<, s^ttHraoFKPBWsjg^t ^ 

[0 0 8 8] ^MifiJ-efi^s-rsT^'y^-y-v h 
13-01 6^cM^Sf5gli^^•^:;^4Pn:^f^S:fflv^■rv^ 

m 613©I^A-A' iim 7it'©II^A— A' 

r'«)ifLfc»rffill^-*^)SLrv^5o *fc, SietfroM 

»B-B' (101 7"^©«»B-B' T'SlWbfcifBIl 



[0 0 8 9] u±<r)i:oizLxim^tiiri^7'^y'-^ 

[0 0 9 0] ^eite. ^mmm\t^mm i *fc« 2 1 ^ * 
1 0 0 9 1 1 mmM 4 ] ^mmmxa. mmi 3 -e^^ 

[0 0 9 2] ti", ^il^^!l3 1't^V^, |117Wt)c«»r 

-7 h y ^'^Sfeis '>t£< t 'biII*«1S4 7 0±i'iaiii] 
lis 6 7^flg^L9t-V^'-«iaSr=fT7i5. ^jr*3. 

i?ij-cttiai^])i5 6 7 imf&-t^mz.. r^u/i-mmm 

Sr»j^-t5fc*(73|±ttco;^^-i?- 5 7 2 ^BFfaroffigtc 
--f * S«^B (cm* L -r t> J; V \ 

[0 0 9 3] ^^V^-C^ MlSlS^gS 6 9*ffl^i-So i!>CV^ 
-C, *Hb1»«5 6 9±(C*feg5 7 0. 5 7 1. ^fflft: 
)S5 7 3 ^WM-t^. m&<D^m 5 7 0 tWfeO^fe 

[0 0 9 4] if^MMMxit. 3 iis^-rs«*fflv^ 

-CV^So t^oT. ^i!if!l3©il^t|50±Bll*^-tl2ll 
7Xit. '>4< i: -by- Mali 4 6 9 tWmW.m4 7 0 

(Dmmt. Mais 4 e 9 tmm.mm4 esnmm 
t. i^^i;^si4 6 8 tm^mm4 1 

[0 0 9 5] r(©J;5i-, ■fyy^-rT.^mcnmm^ 

[0 0 9 6] m^r\ vmms 7 3±tca?^^^>!)> 

lBl^«(^:^St-SBlRlllf 5 7 4 ^Jl^fifeL. 7 t'v-^feaSr 

[0 0 9 7] ^LT. ®*g|3i:,l^«]la|gg/JSffM^^^fcT 

p}KficoRgir?SfB«f1-5 7 S^a^AU Sih^J (H** 

-f) K3i^x^±\cm±i-ho imuns 7 5iat'A^ 

(^m§iUmM^^tm^^\ :i©J;5(-L.-tiai 8(;i^ 



[0 0 9 8] iJ^±»J;5i-b-c{1sM^ix5?«fB^/T^ig« 
5„ 

[0 0 9 9] T'^jj, *:SJg^ijtt^ffif?i| inmstnmz 
[0100] mmn 5 ] ^^jtfijTii . 'Mmm 3 -e^p 

Lfcr ^' ^ ^ 7-V h y ^^WM^\'^m-ri> i t CDT F T 

ti. l;*iSr»Px.5ri-c^:i-f 5/1^5 -^y-fe:/;^ (Eiec 

tro Luminescence) as^leJi^5*Wk-g'«I4r■S■^fS 

[0101] iiib\ /^ef3rfffl»'f>-ei±. l§7t*^('*3V^-C 

\z.mm^titz.\W^^^l.Xie,<o . r©«itt»0;i-r. ^ 

[0 1 0 2] mi 2n.ifmmm<r>^%mm.<r>Wimmx'h 
s, lai 9i::*3v^T. mmi ooi.\z.m-fhMc:^^ y 

^y^TFTG 0 3(4111 9 COnf^-r^^/^MT F T 5 0 

^^/w^TFT 5 0 3 (Dm.mi^mi-M^^\ 
[0 10 3] **.\ :^mmmxfi'^^:¥/ummMmi=. 

[ 0 1 0 4 ] 7 0 0 ±tr|3(t f5iX7t,liS!)Elggi±|l 1 
9 0CMOS|fiJ^&fflv^-r?FM^n5o t^oT, fiifro 
iii0j!l4n^-V^Vl'^TFT5 0 1 i: p f'-r^^/WS^T F T 
5 0 2©|ft|^^#flgi-n«^V\ i^C*3, *llia#ljT?f4-> 



[0 10 5] Sfc. iall7 0 1 . 7 0 3BCMOSE1SS 

©y-;^ia,fSs 7 0 2 (4 Kiz-f yiant LTatg-r2>„ 

*fc. mmr 0 4i-iy-:^mB7 0 8 t:^4 y^^i^'T 
[0 10 6] !i*3, 1|»J^TFT6 0 4 (±11 1 9<Dp 

Witroias^tt p ^-^^./i-MT F T 5 0 2 roliiB^Sr^KI- 

[0107] la-S 7 0 6 iiaiSfEililliPT F TO y- 

;^ia« (msftfs&iitffiiia-r?.) 7 0 7nmaE 
mmr F T©iiij*mfi 7 1 0 ^i-tb^z t -mmwM 
7 1 0 tm.M.m^mmi-r6m.mvh?y. 

[0 10 8] /£4b\ 7 1 OiJ. iS|f^2i«)ii;0^6)?i51i* 
7 1 0f4. ±i2@B«?^ffMi-5M(C^a?feSI1»M7 

1 1 j-j'jFM-f-5„ **^s^Jl'*^v^-c^4, 

¥ifl-ft;ll^-7 1 1 >5;fflv>-CTFTtc:J;§^M^¥ait;-r2i 
f^o-C. I87tii^-et Syctt^ilSnl- 
[0109] @a^ 7 0 1-7 0 7 ^mMk. Hi 9 (C^?: 

7 l 2Sr?gfig-r5o 7 1 2(±1 0 

0 ~ 4 0 0 n m©a*^#tPifS» t L < n^mWiBW: 

[0 11 0] /^V^' 7 1 2ttitei^K-CfoSfcfe, 

■^^mmX'\t^<-i^i^ 7 1 2ro«-»i;/i5»ii:^tf ^-*- 
|g^feSr»Jt-5„ r wp. mumt 1 X 1 o'~ 1 X 1 
o'^fim (SJ* L< (1 1 X 1 0°~ 1 X 1 o'^Qm) t 

[0111] iil^lffi? 1 0 ©±('(ll87feJi 713 
fife*^^5o ^e*3. 01 9-ett-III^LA^[l7?:LTV>/^V^ 

*^iil5-ijT:iiR (*) . G at) . B (W) ©^fe 

\mmm^ii ^ ik^^mmm%^m^n^i^x\,^^. 
^wm^\t. lETLaxi t ur 2 0 n mW-<Dmy n -> 
r=>' (cuPc) Ji^lgit. ^©±(i^3feii: Lr7 



0 nmj?:© MJ;^-8-^/yy9 br/V$::^'>Aiif$: 

(A 1 q,) mt:m\-^fzmmm^t L-cv^5„ a i q,ic 

^-r^ V K^, -<y i/vfc L< (iDCMi i:v^ofc:i:3t 

[oii2]fau u±(DmimitmtLxm^?):it 
<Dx^6^mmmn(D-mxh^x. z^\m^ir^ 

xm^^^i,m^'^t>^x^^s (^^Rxf^<Dtctb(D 
*fcH3i^i-5^-T-ros$;4s 1 0 n murn^mm^w 

|g5tTOfeffiV^5^!lt LT. ]E7LaAliLT2 0nm 
©jKyf":^^^^^ (PEDOT) liSr:^fc°>^^UifefcJ: 
i9iS:it, ^»±Sc:5SJfeli UT 1 0 0 nmUSS.(D/^y7 
:,^=.u:^]f=.uy (ppv) Ji?SrlS:(tfc^Ji«jii L-c 
tAW PPV0 7c*^S:?^il5:»^^rfflV^5i;, ^ 

m'^m^&xmt\.xmtmm^ommwm^m^'?>:i 

[0113] mc. ^^mi 1 &<D±iammmf}^bf£ 
bmmy 1 4mm ^ix^. :^mmim^'^. mmmt 
i,xr/v^=.<yj^t'J^'>M.to)^M%^J^^^^, !n 

^fflV^-Ct^V^^ ^tStt-StLTil, iUfflaroiJ^t L 

[0 114] i»|t^S7 1 4%X^^^^MzMM.X^% 
^^7 1 SiiS^sfc-rSo 4^*3, ii-ei,^5^)t^^-7 1 

5tt. H*mffi 7 10, ii5ti7 1 zmmm 

[0 115] ?Bm^7 1 5^^±Km^X^\CLX^^ 
-y V-<-v-3 VK7 1 6 i UTfi, g^b^^K 

[0 116] Z(Dm.. v'tO^V^H^/-^^ 

^?;!j-efc5>„ DLCIi«gffi;4^& 1 0 0°CUT(DUmt 

mxi^m^mx-hztz^. nmM(D&^m^m7 1 3© 
i-immmi-^-:fo y^>'if^^}i-im< . m%m7 1 3 

ic«<kjfcXS^fT^£5Ps^C|g^®7 1 3:4S^{bi-5t 



[0 117] ^tb\^. ^<-y'y^~~yaym7 1 6±\zm- 
ittt-7 1 Y^mis :^^^-U7 1 8^ifi^-g-^-tir5„ m 
±«-7 1 7 i b-ri4^i:^Mjt;fflg*fflV^Htffi:< , 

[0118] ci 5 Lm 1 9 J: 5 fmM(o%%m 

S/iS^^-rSo **3. /^^-i^ 7 1 2^ffMLf::fi, /-^i/ 
3 VJI7 1 6SrJf^^iic-rS*T-©X@SrvyU5^5^ 

■So tfc, ^ fe(::^M$-a:T*/<-tt-7 1 8^I£^)-^b 

[0 119] ;i5 L-r. -fy^^y^mi^nW-t-^^ 
Ifei^f* 5 0 1 ±ic n ^Vl'ST FT601. 602, 

U«l;)5S®J»T F T (n^^^^yUMTFT) 6 0 4 

v\ 

[0 12 0] ap*,, TFT»MitxmWii-m^t;$ 

[0 12 1] ^ HI 9?rfflv^riftBJL.fc<};5f', 
5^^;t^/l.MT F T ^m-rS t ^5^^ 5„ ^<Dtzlb. 

iwmf±<oM\/'mitmm^mm.x^ 
[0 12 2] sfc, :ifm-&mx'imm^tmwsmi$'Dm 

[0 12 3] ?SJtsg^^{%St-5fcft©tfjh 

(C0V^-CI12 0&jlV^-Cii5!■t-5„ (K-MlCtSCT 
Ell 9-Cffl^/^fc^?F-^S^5lffli-5o 
[0 12 4] 132 0 (A) (t, l§7fe*-iF-©a-±*X-?rfi' 

':>k.'^M^mi-±mm. 1120 (b) 141120 (a) 

C-C -CWrUfcifSB-efoS^ ,^Ci»T-/T^$nfc8 0 
1 {iy-;^tWI)j[ElSg. 8 0 6 illi^gp. 8 0 7 (1^^- 

hmmmmmxh^. afc, 9 0 1 902 

1 9 0 3 (4^ 2 -y~/Ui^Xh t) , ^ 1 

-/u^g 0 2xmi^h,fcmnat.m±m9 o 7;65i9:(tp> 



[0 12 5] t£iis 9 0 4tty— ;^fil.llitlJiaSS8 0 IR 
t>'y- bflBKmiff^ 8 0 7 l;:A^^*T.5ff -f-^rfeSf 5 

-yy^i'-yV y h-f-^ -yh) 9 0 5 7i^bi:'r':tia^'^^ 
oj/i^m-^-^gftK^o rrT'liFPCUA^ll/T; 
^^^-c^>ne^^^^ n^F p cfctt^'y y hsa«S« (p 
WB) mmHnbtix\-^x-h^\'\ ^m»*\^^if^ 

m^mmiat. ^^^m:^Wtmxf£<. ^tK:::FPC 
t L < (4PWB i^m. t) {^-ft titufc WSr tj^tf t)© t f 

[0 12 6] ■^^(c, rTi;1f5t^::■ov^-riI2 0 (b) 

\'^XWim-i-i>o £«7 0 D(0±*-|CttllI^fR8 0 6. <f 

- h»i!)iEis§ 8 0 7 mm^tixtd <o . mmui 8 o e 

ttm»)«lTFT6 0 4 K u-f >'lo:«^6t)tlgiE 
^tLfcammii? 1 0^-^ti>1g©:©®*lcJ;i9JfMStb 
So 'Z- hMIEKliaSSS 0 7(4n^^^vWMTF 

T6 0 1 i: p^-r^Vl-§yTFT 6 0 2 i: ^ffl^^^P-tirfc 
CMO Slugs (11114#RS) ^fflV^rjT^i^^tuSo 

[0 12 7] mmmm7 1 o(4%3tig^-roi»«i: lt« 

Sg-rs, H^flS? 1 OiDif^(c:tt/<>'>? 7 1 2 
^*»-?-C|^«7 1 4i!>m^^tlZ, 

[012 8] ^^17 1 4tt^mm^^m<ommt Lxt 
mm^. ^miBQ 0 4^m^LXFPC9 0 5\mn. 

inmmm^s o 7 \::f^th^m^-it±xmM7 1 4*jj; 

Xj(y<yy-<~-~y3 yiU7 1 6 "CS^QtvCV^So 
[0129] Sfc. H 1 dozlcx'o 

9 0 1 ■Am'O'^t'^nX^-'^. fiti. :^^-^~U9 0 1 t 

— +^Sria:ltTt>e:V^ ^ur, »i v— /wfi-g o 2rort 

«J(Ci4itlhW9 0 7^5SS«S^^TV^•5o /^fc, ^ 1 ■>— 
yHt9 0 2, #t±M9 0 7 t b-CH3::!K^->^«liSrffl 

^\ lt±W9 0 7 0«[;iPiiSa*Srt3o!feW 

[0130] ^JfeS^-^a 5 J: 5 \cLxmi-fhtifcm± 
W9 0 7(4*^^-^4-9 0 1 ^^*t-5fcJ6©ft»^Ji: L 
rt^ftg-rSo *:^ii^J-Ci4:^/^-fi-9 0 1 ^« 

S^-f-^-fyy-'f-y^mmQ 0 la(DW#tLXFRP (F 
iberglass-Reinforced Plastics) , PVF (/Kytfr^ 
/pyn^-fK) , -^-i"?-, *•y3:J^7^/^$fc^4T^' y 
/i^^&ffli/^5Ci:;4s-e§So 

[0 13 1] */c, #1±«9 0 7 *fflV>T*^^-t4-9 0 
l&jg^Lfcm, #t±W 9 0 7 ©-fIJS (IIMffi) 
J; 5 2 -y-yi-^- 9 0 3 ^^(t 5o ^2 y-M;i 9 0 
3 (4^ 1 -y-zu^ 9 0 2 i: iHl i t *sr-# 

So 

[0 13 2] m±©j; 5'i«itT'^3t*^-^*t±#9 0 



[0 13 31 tJl±roJ;5(-b-CitK$nSI63tSa{4- 

[0134] ^icfc. *ll»J[4j|Ji^J 1 3 i: g 
10 13 5] [^JSj#1J 6 ] 2^?gPJ1*affl L-C. li^ 

Ecmmmm) ir{t»i-r?.it;6s-r-#5„ apt,, 

[0 13 6] ^ro«/£ll^-«§ii LTi±. tV^*7< 
7'-:^^'/t';!7;'«7, ynv?^^:}'^-, •--.yKv'^^'b 

[0137112121 (A) lty<—y-r/Uz^>'}:l°^ — ^X' 
(9 , 2 0 0 K iliMA;'-JiJ[i 2 0 0 2. Ig/f^SP 2 0 
0 3, ^-tK- K2 0 0 *?§li ^^Tl^gli 2 

0 0 Siciiffl-rSri/jST'^So 

[0 13 8] [212 1 (B) y-C-fc"?. *f2|i: 

2 10 1, 2 10 2, ^■^At)U 2103, Uff 

:^4^y'f-2 10 4, ^<y'rV-2 10 5, §1^1352 1 0 
6 ^^^tfo *^PJS:*^^SI5 2 1 0 2 icSffl-t-S Ztt^ 

[0 13 9] 1212 1 (C) i-±^^U;vsy\:'^-f 
-bf/l'aytV-^') -efe!9, 2l5:iit:2 2 0 1, *^9S|5 
2 2 0 2, S^llgP 2 2 0 3, ^ft^-f y 5=- 2 2 0 4 , S 
*g|52 2 0 *^?^{4«^SI5 2 2 0 5 tSffl 

[0 14 0] 132 1 (D) e=J'-^'"/Hl7=V^y!/-<T" 
19 , 2 3 0 1, ^^pgR 2 3 0 2, T- Ag|S 230 
S^lr-^tf, :*:|§Bj1(±S^r:Sli2 3 0 21'®ffl-r5r 

[0 14 11112 1 (E) tt7°n^'-9^%IEtfeL./clE& 

*3 , *;f$2 4 0 1, StpSP 2 4 0 2, :^ t:°— 240 
3, !Ei^^ft:2 4 0 4, ?/ ^ 2 4 0 5 

£j>„ r07°W'f-t-ttia«#:i: UTDVD (D 

igtial Versatile Disc), CD 

h ^n^£ 9 r t i^X't 5o ^mmimTT^^ 2 4 o 2 ica 



[0 14 21112 1 {¥) Itfi^-^/l^iJ ^(yX'h'O , 
ft:2 5 0 1 , m^^n 2 5 0 2, Siggl5 2 5 0 3, mif:^ 
-<y^25 0 4. gftSP (E1S^L.?:^V^) ^*^tf, 
BJSr^^as 2 5 0 2 r b t^X^ 5„ 

[0 1 4 31112 2 (A) tt^B^'hMT'ni^aic^^'- 
r-fe'), g:#tS«2 6 0 1, y->'2 6 0 2mt:^ 

tfo *M?^(iS:WiSM2 6 0 1 (7?-Si5^«fSi-5?gft^ 

/T;gs 2 8 0 8 ^^<DiiL(r)mmmm^mm-f^ ^ t 

[0 1 4 41 112 2 (B) ny rs^7'n-:/:n^'i?-r'fe 

19, 5|s:#:2 7 0 1, SMgg 2 702, 5 9-270 

3, ;^^'y->'2 7 0 4^^^^J>„ *^pjlttKWI^«2 

7 0 2cO-g|5^tSj5S;-r5?iSii3S*ye^g2 S 0 8^^©ff, 

[0145] T'^tJ, II 2 2 (C) «, El 2 2 (A) ^t>' 
112 2 (B) 4^Hfcnt5S:MSg2 6 0 1, 2 7 0 2(0 

m^n-m^fr^htmxh^. sii-»g2 6oi, 27 

0 2 (4, ^m%^^2 801, $7-2802, 280 
4~28 06, ^'T^'n-^' y^' $7— 2 8 0 3, ^UX 
iN2 8 0 7, ^*«^5Sg2 8 0 8, {StBStS 2 8 0 
9, gW5t^^2 8 1 0-C«fife$tu5. SMjt*^2 8 

SS;T'fcoTl>J:V\ Sfc, 112 2 (c) +tt3^^-c^ 

m^^-r^y -i mi^^istiit-s fcfc«7 ^ 

[0 14 6] *fc, 112 2 (D) (±, 1112 2 (C) 't'l:: 

^n^^w.it^^2 8 0 1 o«itro-ira^/T^Lfciir'fc 

So TtM^^^ 2801 (4, y7U-^^' 

-2811, itM 2812, uyXT U-f 2 8 1 3 , 2 

8 1 4, M3t^^ig?-2 8 1 5, *3t^yX2 8 1 6X 

if^s^tiSo ^c*5, 112 2 (D) \cmhtc^m^^mt 
-'mxh^xmm'^^tif£\'\ m^a. %u%^mz 

•e:ffiM*p»-r57^/i'A, I R7^'ywi:<^(03t 
^%^mnx-ki:\,\ 

[0 14 71 fcfcL, 0 2 2lcS^Lfc7°nv'^^'^^-ti 

fcv^-c^4, 'Mmm(Dnu.'mmm.im^-^tz.m^^^^\^x 

ll^pUTV^?iV\ 
[ 0 1 4 8 1 H 2 3 (A) ttil^miS-Cfc 19 , :^W-2 ^ 
0 1 , ^?r(±};^3gl5 2 9 0 2, ^f^AtlU 2 9 0 3, 
352 9 0 4, jtff;^'f 5'f-2 9 0 5, Ti^7'-^-2 90 6 
^^-aifo ^^^?^Sr*^g|52 9 0 4(c:jgffli-5r.t;5Sl? 

[0 14 9] 112 3 (B) immmm (mif-mm) xh 

19 , 3 0 0 1 , ^*a5 3002, 3003, lEltift 
#3 0 0 4, mi¥^4-yf:3 0 0 5^ rvx-t-3 0 0 6 



^^^ifa -^mmmTr^m 3002. 3003 tciiffli- 

[0 1 5 0] 112 3 (C) (■±7=V^7'U-Y-efe'5. 
3 10 1, XWiS3 10 2, m^W>S 1 0 3^^-^£f„ 
3 10 3 {cSfflfS r t ^ST't 5„ 

7^^- U-l- lC(4*flJ-efeS„ 
[0 15 1] lJl±ro«{C, 3|s:^^l^roigffl«SHJ±^li{)-C/£ 

So *:*»JWl;^«S«*]SWl~4*fc:tt5 
[0 15 2] 

[0 15 3] \^-'fr=^'-j\^(Dm^^'-f%^m 

m 1 ] V'-f-'RSMSttroSfigroW&'T^i-Elo 

m 2 ] i^'iL^n«ii«-«!ij^^-riio 

[0 3] (A) (JSJl 5 5 n m) lc*3(t 

(B) (l«Jl5 5nm) ;c*3(t5)Sftt-*f 



[1114] 




[0 4] Sffi;^^— ::;'©,^#Srl**LT^'-ifr^- 
[US] mR^^-i^(rimm^m*i-xu—fr=-~ 
[0 6] SSro«fflro^s&l^*L'-rw-ifr^-/v 
[0 7] S«<o«E(D,^»^l^*u-ci— ifr--/v 

[138] ^mi¥i^<omm(Dm^t. mmt^m^m 

Ho 

[Hio] (A) Sffi®x;^;(&jf'/^J-r5^^^©f^^^-t- 
(B) StE©y*-[$]t>i^t-5S?^©f?iJ^>f;-il-li<. 

[011] :^mmou—^fr=.-;u:^m(o~m^mi- 

[012] i^-- f r:=— /v:fe^ffiro-'^j^,T^i- 

0o 

[013] mmTFT. mmm^toT FT (Dimnu 

[014] Hi^TFT, l^lblHlE&roTFTrof'^MlS 
Sr^i-SffH0„ 

[015] H^TFT. ^ibiaS&COTFTCOf^Mxm 
[016] ®*TFT. il«j|Hl8&WTFTOft8SXa 
[017] T F T O«fi!c^^i-±M0„ 

[018] r^^4-f-r\'Vi^^m.m^B^7^mm<Di¥ 

[019] ?S)t^Sco,IE»)lHlSS:RO!H*Sl5©ifH«5t 

0„ 

[02 0] (A) |g^^gw±S0„ 

(B) %JtiS«WlES)lElESXt/lIi*lf|5©©TE«ii0„ 

[021] ^m»mm<omi:7^irm. 

[022] ¥»ft:^il(O0tJ^^i-0o 

[02 3] ^mw-mmom^^-tm. 



[06] 




mi] 



1112] 




[05] 




[117] 




[mi oj 





[lai 1] 

207 




[HI 2] 
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50i:iin«@nH so!:pft9ij)Sin sNii^tmsm 











lEll 7] 




[EI20] 




[112 3] 




(51)Int.Cl. KBUIB-^ 
HOIS 3/00 



F^' — 2H092 JA28 MA30 MA35 NA24 

5F052 AA02 BAOl BA02 BA07 BA18 
BBOl BB02 BB03 BB04 BB05 
BB06 BB07 CA07 DAOl DA02 
DA03 DBOl DB02 DB03 DB07 
JAOl 

5F072 ABOl KK12 KK15 QQ02 YY08 
5F110 AA16 BB02 BB04 BB05 CC02 
DDOl DD02 DD03 DD05 DD13 
DD14 DD15 DD17 EEOl EE04 

EE06 EE09 EE14 EE23 EE44 
EE45 FF02 FF03 FF04 FF09 
FF30 GGOl GG02 GG13 GG24 
GG25 GG32 GG34 GG43 GG45 
GG47 GG52 HJOl HJ04 HJ12 
HJ13 HJ23 HL04 HL06 HM14 
HM15 NN02 NN03 NN04 NN22 
NN23 NN24 NN27 NN34 NN35 
NN40 NN44 NN73 PPOl PP03 
PP05 PP06 PP29 PP34 PP35 
QQ04 QQ24 QQ25 QQ28 



